Abstract Infection with Trichomonas vaginalis is one of the most common sexually transmitted diseases (STDs) in humans. The prevalence of infection in Iran has been reported 0.009-8 % depending on deferent socio-cultural conditions. This study aimed to determine the frequency of T. vaginalis according to age in patients referred to clinics, hospitals and medical diagnostic laboratories in Karaj city, Iran. For this purpose, fifty positive samples were collected from July 2012 to June 2014 from clinics, medical diagnostic laboratories and hospitals, then transferred to laboratory of parasitology and cultured in TYM medium. The results showed that all isolates were successfully cultured. Among 50 positive specimens, 43 cases were female and 7 cases male. The most positive cases (34 %) belonged to the ages over 50 year's group. The lowest positive cases (2 %) belonged to the ages of less than 20 years group. In Conclusion, unlike other STDs, which have a higher prevalence among adolescents and young adults, the rates of trichomoniasis are more evenly distributed among sexually active women of all age groups. However, frequency of this infection in women aged over 50 years (age of menopause) is notable and complementary studies are needed.
Introduction
Trichomoniasis, the most common non-viral sexually transmitted infection (STI), is caused by the motile parasitic protozoan Trichomonas vaginalis. According to the World Health Organization (WHO), an estimated 276 million individuals are infected with T. vaginalis (Rowley et al. 2012) . In 2010, the prevalence of T. vaginalis was reported as 2.7 % in women and 1.4 % in men (Vos et al. 2013) . While various studies have calculated the prevalence of trichomoniasis in Iran as 0.009-8 %, the rate can even reach 38.8 % considering the existing sociocultural factors in the country (Hezarjaribi et al. 2015) .
Trichomoniasis often leads to vaginitis in women and urethritis and prostatitis in men. Moreover, infection with T. vaginalis in pregnant women has been associated with premature rupture of membranes, premature labor, abortion, low birth weight, and increased infant mortality (Cotch et al. 1997; Cherpes et al. 2006) . Another serious aspect of trichomoniasis is its relationship with an increased risk for human immunodeficiency virus (HIV) and human papillomavirus (HPV) infections (Minkoff et al. 1984; McClelland et al. 2007; Lazenby et al. 2014; Van Der Pol et al. 2008) . It can also cause prostatitis, balanoposthitis, epididymitis, reduced sperm function, infertility, and higher risk of prostate cancer in men (Harp and Chowdhury 2011; Petrin et al. 1998; Cudmore et al. 2004; Twu et al. 2014) .
Karaj city is the center of Alborz province, northern Iran (Latitude: 35°48 0 N; Longitude: 51°00 0 E) and is located near Tehran, the capital of Iran. Now, Karaj is one of the metropolises of the country. The annual population growth of this city is the highest. The population of this city includes people of all ethnic groups of Iran, thus this city is named ''small Iran''. So, it is ideal for epidemiological studies.
In Iran, T. vaginalis is often diagnosed based on clinical findings and without laboratory tests. However, due to drug side effects and resistance, it should be treated after laboratory diagnosis. Considering the necessity of identification and treatment of individuals infected with this important disease, this study aimed to determine the frequency of T. vaginalis in different age and sex groups of patients attending clinics, hospitals, and medical laboratories in Karaj, Iran.
Materials and methods
This cross-sectional study was conducted from July 2012 to June 2014. Fifty urine sediment or vaginal samples positive for T. vaginalis were obtained from patients visiting Kamali Hospital and six private medical laboratories in Karaj, Iran. The samples were collected from women and men of any age and demographic characteristics including patients' age and gender along with type, date, and place of samples were recorded. Diagnostic methods were wet mount and culture (as the gold standard). All samples were first examined by wet mount. The positive samples were then cultured at 37°C on Diamond's trypticase-yeast extract-maltose (TYM) medium (Diamond 1957 ) supplemented with 10 % calf serum, antibiotic (100 lg/mL ceftriaxone and 50 lg/mL ciprofloxacin), and fungicides (2.5 lg/mL amphotericin B). All samples were observed microscopically for the presence of T. vaginalis daily for 7 days. The culture medium was tested daily up to 7 days until the samples turned positive. All procedures performed in studies involving human participants were in accordance with the ethical standards of the Tarbiat Modares University ethical committee with number 52/2062 and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
Results
All isolates that were diagnosed by wet mount were successfully cultured. The infected individuals' age ranged between 18 and 76 years old. Among 50 positive specimens, 43 cases were female and seven cases were male. All samples of men and 95 % samples of women (41 cases) were isolated from urine sediment. Table 1 summarizes the frequency of individuals with T. vaginalis infection stratified for age and gender. Figures 1 and 2 show the percentage of individuals with T. vaginalis in different age groups and different seasons.
The results indicate that the highest frequency of positive samples was detected in subjects over 50 years of age (34 %) and those between 31 and 40 years old (30 %). The lowest frequency belonged to patients younger than 20 years old (2 %). Infection with T. vaginalis was most prevalent in autumn.
Discussion
According to our findings, the highest frequency of trichomoniasis was seen in individuals over 50 years of age. In addition, the infection was more prevalent in women than in men. The majority of epidemiological studies in Iran and other countries have evaluated 15-45-year-old, who were sexually active and had referred to gynecology centers (Hezarjaribi et al. 2015; Bakhtiari et al. 2008; Matini et al. 2012) . The reports of trichomoniasis in Iran (Matini et al. 2012) but Karaj city has not been investigated. We, however, recruited samples from both genders and all age groups. The difference in the prevalence of infection may depend on the selected population groups, methods of examination, and sites of specimen collection. Increasing numbers of T. vaginalis infection cases have been recorded in recent years. Development of novel diagnostic methods, especially molecular methods, can be main accountable for such a trend (Lusk et al. 2010 ).
In the study by Spinillo et al. (1997) , trichomoniasis was significantly more common among postmenopausal women compared with women of reproductive age. Studies in US showed that the mean age of women and men infected with T. vaginalis were significantly higher than those infected with other STIs and the average age of T. vaginalis infected men was almost a decade older than in infected women (Munson et al. 2012 (Munson et al. , 2013 . In men, it may be partly due to age specific sexual partnerships with older infected women and changes in reproductive hormone levels have been suggested to contribute to higher T. vaginalis prevalence (Poynten et al. 2013) .
Research has suggested the high prevalence of T. vaginalis among the 41-45-year-old population (Depuydt et al. 2010) . Using polymerase chain reaction (PCR), a previous study showed that T. vaginalis was more prevalent among middle-aged women (C45 years) in all three included states of the USA (Stemmer et al. 2012 ). However; some scholars believed that increased prevalence of T. vaginalis in middle-aged women was linked to their sexual activity rather than hormonal changes. They found in their study that a disproportionate number of immigrant women in the T. vaginalis positive group and confirmed a relationship between T. vaginalis infection and sex tourism and/or prostitution of elderly women (Depuydt et al. 2010; Donders et al. 2013) . A survey of 1300 men and women C60 years of age, performed in 1998, found that 48 % of the respondents were sexually active (Dunn and Cutler 2000) . Through maintaining the effects of estrogen in female genital tract, the widespread use of estrogen replacement therapy may also contribute to the higher prevalence of T. vaginalis among postmenopausal women. On the other hand, low concentrations of estrogen in postmenopausal women who do not use estrogen replacement therapy might promote the clearance of T. vaginalis infection (Bowden and Garnett 2000; Sharma et al. 1997) . Also, In older, postmenopausal women, vaginitis is less likely to have for this reason that it is more likely to be the result of the atrophic effects of estrogen deficiency and the lack of estrogen in older women leads to a thinning of the vaginal epithelium and a reduction in epithelial glycogen content, which leads to alteration in the vaginal pH and lactobacilli microflora (Calvet 2003) .
Biological differences between two sexes explain why women have a higher incidence of infection compared with men (Figueroa-Angulo et al. 2012) . These parasites expose an iron-rich environment in the vagina and a hostile, zincrich environment in the prostatic glands. Zinc is a known antimicrobial chemical defense in humans. Men with less than 1.6 mM zinc in their prostatic secretions can suffer chronic prostatitis due to T. vaginalis infection (Krieger and Rein 1982; Figueroa-Angulo et al. 2012) . While symptomatic T. vaginalis infection in men is typically treated spontaneously within 10 days, it can remain in women for year (Hobbs et al. 2008; Poole and McClelland 2013) .
Conclusion
Unlike other sexually transmitted diseases, which have a higher prevalence among adolescents and young adults, the rates of trichomoniasis are more evenly distributed among sexually active women of all age groups. However, frequency of this infection in women aged over 50 years (age of menopause) is notable that it can be related to estrogen replacement therapy and sexual activities, which complementary studies are needed.
